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@l Certain 2-(2-tut»tituted Benzoyl)-1 ,3-Cyclohexanedlonet. 

@ Compounds having the structural formula 




^ wherein R and R' are hydrogen. C,-C4 alky I. R'OC(O)-. 
_ where R" is C,-C4 all^yl; R' is chlorine, bromine, iodine or 
2 C,-C« alkoxy: and R', R* and R' independently are hydrogen 
CD or an aliphatic group. 
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CERTMN 2-(2-6aBSTrnnED BENZOYL)-! ,3H:VCni3HE5g^NEP 

CcDSg-Referenoe tp Related Applications 
Biis application is a continuation-in-part application of Serial 
». 587,331, filed March 7, 1984; which in turn is a ccxitinuation-in-part 
of application Serial Nb. 532,869, filed Septenber 16, 1983; vfeich in turn 
is a oontinuation-lnpart ^plication of 464,251, filed February 9, 1983, 
now abandoned; rfiich in turn is a ocmtinuation-in-part application of 
Serial 361, ©8, filed March 25, 1982, now ctoandoned. 

Backgrouna of the Inyenticai 
Compounds having the structural formula 

% O V-c-ai 



wherein X can be an alJcyl, n can be 0, 1, or 2, and can be phenyl or 
siijstituted phenyl are described in -Japanese Patent l^ication 84632-1974 
as being intermediates for . the preparation of herbicidal ocmpotnds of the 
fomula 



fO lB-0Hfl2 

wherein R^, X, and n are as defined above and R2 is alkyl, alkenyl, or 
alkynyl. Specifically taught herbicidal ccmpounds of this latter group 
are those vtere n is 2, X is 5,5-dimethyl, is allyl and Rj. is phenyl, 
15 4-chlotDphenyl or 4-methOBcyphenyl. 

The precursor intermediates for these three specifically taught 
cospounds have no or almost no herbicidal activity. 

In contrast, the canpomds of this invention have exc^stional 
herbicidal activity, i^icant's conpounds must haro a chlorine, branine, 
20 iodine or altoacy substitution in the 2-position of the phenyl moiety of 
their ccrapDunds to obtain the exceptional herbicidci activity. Chlorine 
is the preferred substitumt. The exact reason vtiy such a substitution 
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Inparts exceptional hetbicidaL activity to the compound is not fully 
understood* 



Description of the Dwention 
Oliis invention relates to certain novel 2-(2-substituted bei- 
aoyl)-cyclohexane-l,3-diones as herbicides. Ihe canpounds of this inven- 
5 tion have the follGwing structural £omula 

h2 




r5 



^^serein 

R axS are hydrogen, C1-C4 alJcyl, preferably methyl or iso- 
pcojyl, R?CX:(C)-, where R? is C^-C4 alkyl; most preferably R and r1 are 
hyirogen; 

10 r2 is chlorine, bromine, iodine or C1-C4 alkoxy, preferably 

methaxy; most preferably R2 is chlorine, branine or methojcy; 

r3, r4 and r5 independently are hydrogen or an alifhatic grovp, 
prefere^y: (1) hydrogen; (2) halogen, preferably chlorine or bronine; 
(3) C1-C4 aUcyl, preferably methyl; (4) C1-C4 allasxy, preferably methoxy; 

15 (5) 0aP3; (6) cyano; (7) nitro; (8) C1-C4 haloalkyl, more prefer^y tri- 
fluoronetl^l; (9) I^^- v*ierein ^ is Ci-^4 alkyl, preferably methyl, 
C1-C4 haloalkyl, pteiyl, benzyl, -OT^I? vterein ^ and Rp independently 
are hyarogen or C1-C4 al3cyl; and n is the integer 0, 1 or 2, preferdaly 2; 

O 

(10) R9CNB- 

wherein SP is C^-C^ alkyl, (11) Rfc(O) ^*erein R^ is hydrogen, C1-C4 
20 alkyl, C1-C4 haloalkyl, C1-C4 alkoocy; (12) -OTSfJi \4ierein i9 and 1*^ 

pendently are h^rogen or C1-C4 al]^l; or less preferably (13) r3 and R^ inde- 
together can fiom a ring structure with two adjacent carbon atoms of the phenyl 
ring. 

Most preferably, is chlorine, Iqdrogen, dimethylemino or 
25 method. Preferably r4 is hydrogen, c*lorine, nitro, 9O2CH3, SO^(CH3)2 
or c:P3. Preferably, 1^ is Iqdcogen. 
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The cxnpjunds of this invention can have the fibllowing four 
structural fomulae because of tautonerism: 





wherein ^ 1^, ^ arA r5 are as defined dwe. 

The circled proton on each of the fbur tautaners is reasai^ly 
5 labile, ihese pcotons are acidic and can be raiwved by any base tao give a 
salt haring an anicw of the followiig fbur resonance fibrns: 




wherein R, R^, 1^^ R?/ R* and are as defined dbove. 



Bcamples of cations of these bases are inorganic cations such as 
aUcali metals e.g. lithiixn, sodiun^ and potassium fiakaline earth metalSr 
e.g. bariun^ raagnesiun, calciun aid strontiun or organic cations such as 
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sAstituted amoniun, sulfioniun or phosphDniim vrfierein the si±)stitute3 is 
an aliphatic or aconatic groi?). 

ahe term "aliphatic groip" is used herein in a broad sense to 
cover a large class of organic groups characterized by being derived from 
5 (1) an acylic (ppen-chain structure) of the paraffin, olefin and acetyleie 
hsdrocarbon series aid their derivatives or (2) alicyclic conpourds. The 
aliphatic group can have fixm 1 to 10 carbon atxms. 

Ihe term "aranatic group?" is used herein in a broad sense to 
distinguish ftan the aliEhatic group and includes a groip derived from (1 ) 
ccn^jounds having 6 to 20 carbon atans and characterized by the p:Bsence of 
at least one beizene ring, including mcxiocyclic, bicydic and polycyclic 
hydrocarbons Sttd their derivatives and (2) heterocyclic compounds having 5 
to 19 carbon abans \4iich are similar in structure and are characterized by 
havirg ai tnsaturated ring structure containing at least one atan other 
than carix)n such as nitrogaif sulfur and oocygen and derivatives of these 
heterocyclic ca^unds. 

In the dbove description of the ocrappunds of this invention alkyl 
ard alkOKy incltde both straight and branched oonf iguraticxis ; fac exanpler 
methyl r ett^lr n-pcopylr isopcopyl, n-hutyl, see-butyl , isobutyl, and 
20 ten>45utyl. 

Ohe ccrapounds of this Invention and their salts are active 
herbicides of a gmeral type. Ohat is, they are heriDicidally effective 
against a wide range of plant species. Ohe method of cmtrolling uidesir- 
able vegetatiMi of the present invention caonprises appLyirg an herbicidal- 
25 ly effective anomt of the above-described oanpounds to the area \fcere 
control is desired. 

Ihe ocapsirfs <3f the present invention can be prepared hy the 
following general method. 



10 



15 
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Generally, mole aoounts of the dione and substituted b^zoyl 
cyanide are used, along with a slight mole excess of zinc chloride* ihe 
tvo reactants and the zinc chloride are corabined in a solvent such as 
methylene chloride. A slight mole excess of triethylamine is slowly added 
5 to the reaction mixture vdth cooling. Bie mixture is stirred at room 
ten^rature for 5 hours. 

Ihe reaction product is sorted ip by conventional techniques. 

The abOKre-Kiescribed sii^stituted benzoyl cyanide can be prepared 
according to the teaching of T.S. Oalcwood and C.A. Wfeisgeriser, Cfcganic 
10 Synthesis CtoUected , ^Xsl. Ill, pp. 122 (1955). 

The following eKa!?>le teaches the synthesis of a repcesmtative 
canpound of this invention. 

2"(2 , 4-Dichlorobenaoyl)"Cyclohexane-l ,3-^ione 

O 

a 




.a 

lr3-Cyclohexanedione [11.2 grens (g), 0.1 mole], 20.0 g (0.1 
mole) 2,4-dichlorcbenaoyl cyanide and 13.6 g (0.11 mde) anh^rous, pow- 
15 dered zinc chloride were ocmbined in 100 milliliters (ml) methylene chlor- 
ide, ttiethylcmine (10.1 g, 0.12 mole) was slowly added with cooling. 
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ate reaction mixture vas stirred at roan tanperatute for 5 hours ana then 
poured into 2N hySrochloric acid. The aqueous jhase was discarfed aid the 
organic jfease vets mshed with 150 ml 5% Na2C03 four times^ ohe agueotss 
wahings were ccnbined and acidified with HQ, extracted with nethylene 
5 chLoride, dried and ooncentrated to yield 25.3 g of cnde iroduct. The 
crude product was dissolved in ether and stirred with 250 ml of 5% copper 
(II) acetate. Ohe resulting oofpper salt was filtered, washed with ether 
and stirred with 6N hySrochloric acid to destroy the salt. The extract 
ms washed with ether to yield 22.15 grans of the desired product m.p. 
10 138-140 'C. (77.7% yield). The structure was confimed by instrunental 
analysis. 



Ihe following is a table of certain selected oompouids that are 
pteparahle according to the procedure described hereto. Cdnpourd nmbers 
are assigned to each oompoiaid aid are used throughout the renainda of the 
15 ^ipllcation. 



TPSLE I 
O r2 



Coo^ind 
Number 




1 


CH3 


CH3 


a 


H 


H 


H 


1.5613 


2 


CH3 


CH3 


a 


H 


4-a 


H 


1.5655 


3 


CH3 


CH3 


a 


H 


H 


6-a 


103-108 


4* 


H 


H 


a 


H 


4-a 


H 


138-140 


5 


CH3 


CH3 


2-Br 


H 


H 


H 




6 


CH3 


CH3 


2-a 


H 


H 


5-a 


74-77 


7 


H 


fl 


CL 


H 


H 


5-a 


104-107 


8 


H 


H 


Br 


H 


H 


H 


93-96 


9 


H 


H 


a 


H 


H 


H 


79-87 


10 


H 


H 


I 


H 


H 


H 


66-70 


11 


H 


H 


a 


E 


4-NO2 


H 


118-122 
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TABLE I 

(continued) 



NUnber 


R 


«.i 


•*9 

R^ 






R^ 


Nd30 
or in*p. 


12 


H 


H 


C3L 


H 


H 


6-a 


143-148 


13 


H 


H 


CL 


H 


H 


5-Br 


109-115 


14 


g 


H 


I 


3-1 


H 


5-1 


164-167 


15 


H 


H 


CL 


H 


H 


5-CH-q 


60-65 


16 


n 


R 






4-CH3O 


H 


79-86 


17 


H 


H 


CI 


H 


4-CH3 


H 


60-63 


Ifi 


R 

n 




ri 


3-CL 




6-a 




1Q 

1j 


a 
n 


R 
n 




17 
n 


R 




77-80 






H 


CL 


3-a 


H 


H 


80-90 




R 
11 


R 


CI 


H 


H 


S-CPi 


74-75 


22 


H 


H 


CI 


H 


H 




140-143 




n 

n 


H 


CI 


3-<a 


4-a 


H 


152-154 


24 




H 


d 


3-a 


4-CH3O 


H 


169-170 


ZD 


n 


D 

n 




H 


4^ 


H 


104-107 


9fi 


PR- 


VJ13 


CH3O 


H 


H 


H 


104-108 


27 




Q 


Q 


H 


(a) 


H 




9ft 


a 
a 


n 

n 


Br 


H 


H 


(b) 




29 


H 


H 


CH3P 


3-CH3O fl 


H 


75-79 


30 


H 


H 


CH3P 


H 


H 


5-CH3O 


89-92 


31 


H 


H 


Br 


H 


4-CH3O 


5-CH3O 


92-96 


32 


H 


H 


Br 


H 


(4)— OCH20-(5) 


63-68 


33 


CH-i 




CI 


3-Cl 


4-a 


H 


86-89 


34 


H 


H 


CL 


3-a 


H 


5-CL 




35 


CH'3 




CI 


3-Cl 


H 


5-Cl 


105-109 


36 


CH3 


CH3 


a 


3-a 


4-a 


5-a 


137-139 


37 


H 


H 


a 


3-Cl 


4-a 


5-<3. 


106-110 


38 


H 


H 


a 


H 


4-a 


5-a 


108-111 


39 


0 

CH(CH3)20-(!:- 
0 


H 


a 


H 


4-a 


H 




40 


tl 

CH3O-C- 


H 


a 


H 


4-a. . 


H 




41 


CH{CH3)2 


H 


a 


H 


4<I 


H 




42 


CH(CH3)2 


H 


a 


3-Cl 


4-a 


H 





•c 
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TABI£ I 
(csontinued) 



NUnber 


R 




r2 


k3 


r4 


r5 


or m.D *C 


43 


H 


H 


a 


H 




H 




44 


sodiun salt o£ Qanpocnd Vo. 23 




85-44 


45 


isopKopyleoiine salt of Canpound Nb. 23 




160-165 


46 


triethylanine salt of Onpoind NO. 23 




82-65 


47 


potassiun salt of Canpound Nd. 23 




107-106 


48 


triethanoleDmniun salt of Oanpomd lb. 39 






49 


sodiun sedt of 


Ocnpound lb. 


43 




60-63 


50 


CH(CH3)2 H 


d 


3-CCH3 


4-Br 


H 




51 


H 


H 


d 




4-CH3PO2- 


H 




52 


H 


CH3 


CL 


H 


4-a 


H 




53 


i-C4H7 


H 


CI 


H 


4-a 


H 




54 


i-C3B5 


H 


CL 


3-OCH3 


H 


H 




55 


CH3 


CH3 


d 


H 


4-CH3S02" 


H 




56 


CH3 


CH3 


a 


3-CH3 


4-a 


H 




57 


H 


H 


a. 


3-CH3 


4-a 


H 




58 


H 


H 


a 


H 


4-C2H5SO2- 


B 


98-100 


59 


H 


H 


a 


3-a 


4-C2H51SO2- 


H 


98-109 


60 


H 


H 


a 


H 


4-0387602- 


H 


semi-solid 


61 


H 


H 


a 


3-OCH3 


4-CH3S02- 


H 


48-59 


62 


CH3 


CH3 


a 


H 


4-nrC^7S02- 


H 


sani-aolid 


63 


H 


H 


a 


3-Cl 


4^J-C3B7S02- 


H 


145-148.5 


64 


H 


H 


a 






H 


oil 


65 


CH3 


CH3 


a 


H 


4-C^^02- 


H 


103-108 


66 


CH3 


CH3 


a 


3-a 


4-C2H5S02- 


H 


108-111 


67 


i~C3H7 


H 


a 


H 


4-C2H^S02- 


H 


brown gvBi 


68 


H 


H 


a 


3-Cl 


4-CH3SO2- 


H 


145-154 


69 


i-C3H7 


H 


a 


3-a 


4-CH3SO2- 


H 




70 


H 


H 


Be 


H 


4-CH;^02 


H 


brown gvBi 


71 


H 


H 


a. 


H 


4-1-0307602- 


H 




72 


H 


H 


a 


H 


4-CH^ 


H 


7D-77 


73 


H 


H 


a 


3-a 


4-CH^ 


H 




74 


CH3 


CH3 


a 


3-a 


4-C^5^- 


H 


120-123 
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(contdnued) 



Coo^pound 
Nunber 


R 




r2 


r3 


r4 


P5 


Ib30 
or m.p. 'c 


75 


H 


H 


a 


B 


4-n-C4H9SC)2- 


H 




76 




CH3 


a 


H 


4-i*<4H9S02- 


H 




77 


H 


H 


a 


3-OC2H5- 


4-CH3SO2- 


H 


semi-solid 


78 


H 


H 


a 


3-OCH3 


4-n-C3H7Sp2- 


H 


golden gun 


79 


CH3 


CH3 


a 


H 


4-i-C^7S02- 


H 


125-128 



* = Prepared In exanpLe. 



a 




Herfalcidal Screening Ifests 
PB previously mentioned ^ the herein described canpounas produced 
in the sbove-described manner are Ehytotoxic oanpoinds viiich are useful 
and valuable in controlling various plant species. Selected compounds of 
this invention \jere tested as herbicides in the following manner. 



5 Rre-emergence herbiciae test. Cn the d^ preceding treatment^ 

seeds of eight different weed species ate planted in loany sand soil in 
individual rove using one species per row across the width of a flat, ^he 
seeds used are green foxtail (FT) ( Setaria viridis ), watergrass (WS) 
( Echinochloa crusgan i) , wild oat (WD) ( Avena fatua) , annual momingglory 
TO (AMG) ( Ipcmoea lacunosa ) , velvetleaf (VL) ( itoutilon theoiiirasti ) , Indian 
mustard (») ( Erassica juncea) , redroot pigweed (EW) ( ftnaranthus 
retroflegus ) or curly dock (CD) ( Rmeoc crispus ), and yellow nutsedge (YNG) 
( Cyperus esculentus) • Anple seeds are planted to give about 20 to 40 
seedlings per row^ after emergence, depending qpon the size of the plants. 

15 Using an analytical balance, 600 milligrans (mg) of the ccmpound 

to be tested are weighed out on a piece of glassine weighing paper, ihe 
paper and ccmpound are placed in a 60 milliliter (ml) wide-mouth clear 
bottle and dissolved in 45 ml of acetone or substituted solvent. Eighte» 
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znl of this scalutlon are transferred to a 60 ml wade-mouth clear bottle and 
diluted with 22 ml of a wter and acetone mixture (19:1) containing mough 
pblyoKyethylene sorbitan monolaurate emulsifier to give a fine! solution 
of 0.5% (v/v). ihe solution is then sprajyed on a seeded flat on a linear 
5 spray table calibrated to deliver 80 gallons per acre (748 I/ha). The 
^plication rate is 4 lb/acre (4.48 Kg/ha) . 

After treatment, the flats are placed In the greenhouse at a 
temperature of 70 to 80*P and watered by sprinkling. Tm weeks after 
treatinentr the degree of injury or control is detennined by canparison 
10 with tntreated djeck plants of the same age. tte injury rating fean 0 to 
100% is recorded for each species as percent OOTtrol with 0% represeiting 
no injury egnd 100% representing ooraplete ccxitrol. 

Ohe results of the tests are shovn in the following Teble II. 

TMIE n 

Pre-^ergence Herbicidal Activity 
i^lcation Rate — 4.48 kg/ha 

Qnpd. 



No. 


FT 


WG 


WD 


AMG 


VL 


MP 


5L 


CD are 


1 


100 


90 


20 


40 


65 


50 


35 


80 


2 


80 


90 


0 


30 


80 


90 


20 


90 


3 


0 


0 


0 


40 


40 


40 


0 


0 


4 


100 


100 


50 


35 


100 


100 


90 


95 


5 


100 


95 


65 


35 


90 


85 


50 


95 


6 


50 


25 


0 


25 


100 


100 


35 


80 


7 


80 


90 


10 


60 


100 


100 


100 


80 


8 


95 


95 


45 


40 


100 


80 


95 


95 


9 


95 


100 


55 


30 


100 


90 


100 


95 


10 


100 


100 


60 


20 


85 


100 


100 


95 


U 


85 


100 


^30 


40 


100 


100 


100 


95 


12 


85 


85 


90 


75 


80 


95 


90 


90 


13 


85 


75 


10 


10 


85 


65 


95 


90 


14 


40 


10 


80 


0 


65 


40 


65 


100 


15 


40 


60 


-•20 


30 


100 


30 


75 


95 


16 


80 


80 


20 


55 


75 


90 


40 


95 
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TOBIE n 
(Oontinued) 

Qnpd. 



NO. 


FT 




WO 


AM6 


VL 


m 


IW 


CD 


YSG 


17 


20 


— 


10 


25 


100 


95 


85 




9b 


18 


65 


— 


30 


70 


100 


100 


85 




90 


19 


45 


60 


0 


30 


40 


0 


20 




60 


20 


30 


85 


20 


40 


95 


85 


40 




45 


21 


80 


100 


0 


80 


100 


100 


95 




95 


22 


20 


10 


0 


20 


75 


30 


45 




10 


23 


45 


95 


10 


0 


100 


85 


100 




95 


24 


- 


100 


0 


25 


70 


90 


- 




100 


25 


- 


100 


25 


80 


100 


100 


- 




100 


26 


40 


15 


0 


0 


0 


10 




0 


30 


27 


40 


80 


10 


20 


60 


50 




30 


75 


28 


65 


75 


0 


65 


100 


95 




75 


55 


29 


100 


95 


55 


10 


80 


75 




85 


95 


30 


20 


20 


20 


10 


40 


40 




50 


20 


31 


75 


95 


20 


20 


100 


95 




75 


10 


32 


90 


85 


20 


0 


100 


85 




75 


30 


33 


80 


70 


0 


40 


20 


40 




90 


80 


34 


GO 


40 


0 


20 


95 


130 




100 


60 


35 


0 


10 


0 


0 


10 


20 




20 


10 


36 


0 


0 


0 


20 


100 


100 




i(m 


0 


37 


40 


0 


0 


20 


100 


60 




90 


- 


38 


10 


40 


0 


20 


90 


80 




20 


20 


39 


80 


10 


0 


0 


0 


0 




0 


90 


40 


60 


0 


0 


0 


0 


0 




, 0 


90 


41 


100 


100 


85 


40 


95 


100 




100 


100 


42 


60 


100 


25 


0 


0 


0 




0 


25 


43 


100 


100 


45 


40 


80 


90 




90 


100 


44 


90 


100 


0 


60 


100 


100 




100 


95 


45 


100 


100 


0 


60 


100 


100 




100 


100 


46 


20 


60 


0 


100 


100 


100 




100 


20 


47 


60 


70 


20 


100 


100 


100 




100 


60 


48 


60 


0 


0 


0 


0 


0 




0 


40 
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TPJSLE n 
(oonidnued) 

ND> FT W3 WO AMG VL^ M) PW CD YNG 



49 


100 


100 


50 


10 


60 


20 


90 


100 


50 


100 


100 


80 


10 


60 


60 


90 


100 


51 


100 


100 


90 


100 


100 


100 


85 


100 


52 


100 


100 


60 


10 


100 


100 


60 


100 


S3 


0 


20 


0 


0 


20 


20 


0 


10 


54 


10 


45 


10 


0 


0 


0 


0 


40 


55 


90 


100 


60 


100 


100 


100 


90 


100 


56 


100 


100 


80 


10 


60 


GO 


90 


100 


57 


100 


TOO 


90 


100 


100 


100 


85 


100 


58 


90 


SS 


0 


20 


20 


40 


40 


100 


59 


95 


100 


85 


75 


100 


100 


90 


98 


GO 


95 


100 


50 


50 


100 


100 


90 


98 


67 


100 


100 


75 


100 


100 


100 


95 


95 


62 


100 


100 


95 


75 


100 


100 


100 


80 


63 


100 


100 


40 


65 


100 


100 


100 


95 


64 


100 


100 


98 


100 


100 


100 


100 


90 


65 


100 


100 


80 


100 


100 


100 


100 


90 


66 


100 


lOo 


75 


100 


100 


100 


100 


98 


73 


100 


100 


60 


80 


100 


100 


75 


90 


74 


100 


100 


70 


80 


100 


100 


80 


100 


75 


70 


100 


0 


50 


100 


100 


100 


80 


76 


40 


90 


25 


10 


100 


100 


100 


10 


77 


100 


100 


90 


100 


100 


100 


85 




78 


100 


100 


80 


100 


100 


100 


90 





- ■ Species did not gexmlnate foe sane reason. 
A blaik indicates that the weed ms not tested. 



Post-anetqence Herfaiciae iteahi mis test is coiducted in an 
identical manner tn the testing procedure Sac the pre-anergence herbicide 
test, except the seeds of the eight different need epecies are jimted 10- 
12 days befiare treatment. «aso, watering of the treated flats is confined 
to the sou surface and not to the fialiage of the sprouted plaits. 
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The results of t±e post-energence hert>icide test are reported in T&ble 

III. 

TftBIE III 

Posb-Bntergence Bsrbicidal Activity 
i^splication Rate — 4.48 fcg/ha 

Qnpd* 





FT 




WD 




VL 


to 




CD 


WG 


1 


60 


70 


20 


40 


60 


60 


35 




60 


2 


30 


70 


0 


50 


90 


85 


30 




80 


3 


0 


30 


0 


70 


100 


90 


55 




70 


4 


95 


96 


20 


98 


100 


100 


30 




95 


5 


80 


80 


75 


50 


60 


80 


0 




95 


6 


40 


40 


10 


60 


100 


100 


75 




65 


7 


60 


75 


40 


60 


100 


75 


100 




75 


8 


85 


80 


75 


70 


95 


80 


90 




90 


9 


85 


80 


75 


70 


95 


80 


90 




90 


10 


95 


85 


90 


60 


95 


95 


80 




95 


11 


SO 


80 


35 


55 


100 


100 


95 




80 


12 


45 


75 


50 


55 


75 


60 


50 




80 


13 


30 


60 


20 


60 


80 


50 


60 




70 


14 


20 


10 


20 


50 


45 


40 


40 




0 


15 


65 


95 


0 


65 


95 


30. 


100 




80 


16 


65 


80 


20 


85 


85 


30 


30 




80 


17 


75 


80 


30 


70 


100 


100 


85 




90 


18 


100 


95 


10 


100 


100 


100 


100 




90 


19 


60 


80 


40 


70 


100 


75 


80 




90 


20 


65 


80 


10 


85 


95 


95 


100 




70. 


21 


30 


55 


0 


80 


100 


80 


65 




80 


22 


0 


30 


0 


20 


45 


0 


30 




20 


23 


85 


90 


40 


85 


100 


95 


100 




90 


24 


0 


80 


0 


70 


90 


. 74 






100 


25 


100 


100 


75 


90 


100 


100 






100 


26 


45 


30 


0 


40 


70 


65 




0 


45 


27 


75 


80 


30 


65 


50 


45 




85 


85 


28 


75 


60 


60 


75 


100 


70 




80 


25 


29 


85 


85 


85 


75 


85 


65 




65 


85 
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TftBUB ni 
(cxDfttinued) 

Qnpd. 



NO, 


FT 


vc 


WO 


AIKa 


VL 




CD 




30 


75 


50 


20 


10 


0 


0 


20 


40 


31 


60 


60 


20 


40 


' 40 


70 


100 


40 


32 


60 


25 


20 


40 


90 


65 


20 


40 


33 


10 


0 


0 


10 


10 


10 


100 


40 


34 


10 


10 


0 


5 


50 


30 


80 


0 


35 


0 


0 


0 


10 


60 


30 


40 


0 


36 


0 


0 


0 


20 


20 


20 


0 


0 


37 


0 


0 


0 


30 


40 


20 


80 


0 


38 


10 


10 


10 


20 


10 


20 


20 


10 


39 


40 


40 


20 


0 


0 


0 


5 


80 


40 


90 


70 


40 


20 


60 


80 


20 


65 


41 


60 


85 


85 


20 


40 


60 


100 


100 


42 


60 


50 


40 


70 


20 


40 


60 


60 


43 


100 


80 


30 


60 


100 


100 


80 


100 


44 


80 


85 


0 


60 


90 


90 


100 


80 


45 


90 


90 


10 


100 


100 


100 


100 


90 


46 


80 


100 


0 


60 


100 


100 


100 


100 


47 


100 


100 


0 


60 


100 


100 


100 


100 


48 


40 


40 


20 


10 


10 


10 


90 


40 


49 


40 


40 


40 


80 


100 


100 


60 


60 


50 


80 


60 


60 


50 


50 


60 


80 


70 


51 


80 


80 


95 


100 


100 


100 


100 


90 


52 


60 


60 


20 


20 


40 


40 


90 


60 


53 


10 


20 


20 


0 


0 


0 


0 


20 


54 


20 


40 


20 


5 


0 


0 


0 


40 


55 


40 


40 


40 


60 


60 


60 


80 


90 


56 


80 


60 


60 


50 


50 


60 


80 


70 


57 


80 


80 


80 


95 


100 


100 


100 


90 


58 


60 


70 


10 


70 


10 


10 


20 


80 


59 


100 


100 


90 


100 




100 


100 


50 


60 


100 


100 


100 


100 




100 


100 


70 


61 


90 


85 


90 


■ 85 




100 


100 


80 


62 


100 


85 


100 


75 


100 


100 


100 


35 
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TRBIE ni 
(ocmtinued) 

Cinpd* 





FT 




no 


AMG 


VL 


M) PW 


CD 


YN6 


63 


70 


80 


20 


100 


100 


100 


35 


40 


64 


75 


75 


90 


70 


90 


70 


40 


40 


65 


100 


70 


100 


55 


90 


95 


100 


40 


66 


100 


75 


100 


90 


95 


95 


100 


20 


73 


100 


100 


95 


100 


100 


100 


55 


30 


74 


100 


95 


75 


100 


100 


100 


85 


40 


75 


100 


100 


30 


95 


80 


100 


80 


40 


76 


80 


80 


75 


75 


100 


95 


95 


25 


77 


80 


80 


80 


90 


90 


80 


90 


80 


78 


80 


85 


75 


85 


80 


95 


100 


50 



Pre-^aBerqerpe Multi-Wfeed Herbicide Ttest 
SevecaL canpourds vrere evaluated at an c^jpLication rate of 2 
IWacre (2.24 hg/ha) for pre-emergence activity against a larger nunber of 
weed speices. 

The process vas generally similar to the Fre-onergence herbicide 
5 test described above except that only 300 milligrans of test canpouid were 
weighed out and the application rate was 40 geillons per acre. 

RBdroot pigweed (PW) and curly dock (CD) were eliminated in this 
test and the following weed species were edded: 



downybrane 


Bromus tectonm 


(DB) 


annual ryegrass 


L3liiXD nftiltiflorun 


(ARS) 


rooc-orange sorghun 


Sor^im bicolor 


(SHC) 


hemp sesbania 


Sesbania exaltata 


(SESB) 


nightsaade 


Sdanun sp. 


(SP) 


cocldebur 


X^ttiiutn sp. 


(CB) 



Olie results of the test are shovn in Table IV. 
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TABTff TV 

Pre'Emerqence Hilti-^^eed HeAicide Test 



NO. 


DB 


FT 


ABG 


WG 


sac 


WD 


BSG 


MG 


SESB 


VL 


SP 


MP 




CB 


67 


20' 


90 


25 


98 


80 


GO 


90 


45 


90 


45 


20 


85 


85 


15 


68 


65 


98 


98 


100 


100 


60 


95 


100 


100 


100 


80 


100 


95 


100 


69 


65 


100 


70 


100 


100 


65 


95 


100 


95 


70 


65 


100 


.90 




70 


98 


100 


100 


100 


100 


90 


98 


90 


100 


90 


GO 


100 


95 


80 


71 


60 


20 


100 


100 


100 


80 


95 


35 


40 


100 


20 


90 


100 


40 


72 


100 


100 


100 


100 


100 


100 


100 


100 


90 


100 


60 


100 


100 


20 



The ccmpounds of the present invention ace useful as herbicides ^ 
especially as pre-anergence heriDicides, areS can be applied in a variety of 
wiys at various concentraticHis. m practice , the canpounfls herein defined 
are fiomulated into herbicidal oanpositionsr by admixture, in herfDicidally 
5 effective anountSr with the adjuvants ard carriers normally empLoyefl for 
facilitating the dispersion of active ingrsaients fcr agricultural appli- 
cations, recognizing the fact that the fiomulatican ana mcDde of application 
of a toxicant may affect the activity of the materials in a given ^plica- 
tion. Ohus, these active herbicidal compounds m^ be fibimulateti as gran- 

10 ules of relatively large particle size, as wettable powders, as anulsifi- 
able concentrates, as powdery dusts, as sblutiais or as any of several 
other known tyjpes of fiormulahions, depending i^jon the desired mode of 
application. Preferred fermulations for pce-energenoe herblcidal appLica- 
tions are wettsdble powders, emuLsifiable concentrates and granules, ohese 

15 formulations msY ocntain as little as about 0.5% to as much as ^ut 95% 
or more by weix^ht of active ingredimt. A herbiciaally effective anoint 
depends t^cn the nature of the seeds or plants to be controlled an3 the 
rate of application varies fccm about 0.05 to ^pcoKimabely 25 pomds per 
acre, preferably from about OJ. to about 10 pounds per acre. 

20 Wfettahle powders are in the fiarm of finely divided particles 

which disperse readily in water or other dispersants. Ote wettable povder 
is ultimately applied to the soil either as a dry dust or as a dispersion 
in water or other liquid.* apical carriers for wettable powders include 
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fuller's earth, Icaolin days, silicas ard other readily wet organic or 
inorganic diluMits. Wettable powJers normally are prepared to contain 
etout 5% to etout 95% of the active ingredient and usually also contain a 
snail anount of vetting, dispersing, or emulsifying agent to facilitate 
5 wetting and dispersim. 

Etoulsifiable concentrates are honogeneous liquid ocmpositions 
^ich are dispersible in water or other dispersant, and may omsist 
entirely of the active ocrapound with a liquid or solid anulsifying agent, 
or may also omitain a liquid carrier, such as xylene, heavy aranatic najAi- 

10 thai, isopfaorone end other non-volatile organic solvents. Fbr heAicidal 
application, these concentrates are dispersed in vater or other liquid 
carrier and normally applied as a spray to the area to be treated* The 
percentage by weight of the essential active ingredient may vary according 
to the manner in vhich the ocraposition is to be applied, but in general 

15 ccmpcises daout 0.5% to ^% of active ingredient by weight of the herbici- 
dal cc mp osition. 

Granular formulations vherein the toxicant is carried cn rela- 
tively coarse particles, are usually applied without dilution to the area 
in vliich suppression of vegetation is desired. T^ical carriers for gran- 

20 ular formulations include sand, fuller's earth, bentcxiite days, vermicu- 
lite, perlite and other organic or inorganic materials vhich absorb or 
v*iich may be coated with the toxicant. Granular fomulations normally are 
prepared to contain about 5% to about 25% of active ingredients vhich m^ 
include surface-active agents sudi hea^y aranatic naphthas, kerosaie or 

25 other petroleun fractions, or vegetable oils; and/ac stickers such as 
destrins, glue or synthetic resins. 

TVpical wetting, dispersing or anulsifying agents used in agri- 
cultural formulations include, fibc exanple, the alkyl and aUcylaryl sul- 
fonates and sulfates and their sodiiro salts; poljh^ric alcohols; and 
30 otho: types of surface-active agents, many of which are »ailable in ccm- 
merce. The surface-active agent, when ised, nomally canpcises fcon 0.1% 
to 15% by weight of the herbicldal composition. 
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Dusts / v^ch are firee- flowing ainixtures of the active ingredi- 
ent with finely divided solids such as talc, days, flours and other 
ozganic and inorganic solids vfaich act as dispersants and carriers for the 
tcKicant, are useful Emulations for soil-incorporating applicaticm. 

5 Pastes, vAiich are homogeneous suspensions of a finely divided 

solid tCKicait in a liquid carrier sudi as water or oil, are employed for 
specific purposes, ihese fomulations normally ocxitain ^xxit 5% to about 
95% of active ingredient by weight, and may also contain snail amomts of 
a wetting, dispersing or emulsifying agoit to facilitate dispersion. For 
10 applicatim, the pastes are normally diluted and applied as a spray to the 
area to be affected. 

Other useful formulations &r hert>icidal explications include 
simple solutions of the active ingredient in a dispersant in vhich it is 
coopletely solii^le at the desired osicentration, such as acetone, al}^l- 
15 ated n^tthalenes, xylene and other organic solvents. Kessurized sprays, 
typically aerosols, ^*erein the active ingredient is dispersed in finely- 
divided form as a result of vaporization of a low boiling dispersant sol- 
vent carrier, such as the FTeons, may also be used. 

79ie phytotOKic canpositions of this iiiR^tion are applied to the 
20 plants in the conventional manner. Ohus, the dust and liquid ocmpositions 
can be applied to the plant by the use of powernflusters, boon and hand 
sprayers and spray dusters. The canpositions can also be applied fcom 
airplanes as a dust or a spray because they are effective in very low 
dosages. In order to modify or control g:.-owth of germinating seeds or 
25 emerging seedlings, as a typical exaonple, the dust and liquid canpositions 
are appLiBdi to the soil according to cor^entional methods and are distri- 
buted in the soil to a depth of at least 1/2 inch below the soil surface. 
It is not necessary that the phytotoxic compositions be admixed with the 
soil particles since these canpositions can also be applied merely by 
30 spraying or sprinkling the surfece of the soil. Ihe phytotoxic composi- 
tions of this invention can also be applied by addition to irrigation 
water supplied to the field to be treated. This method of application 
permits the penetration of the canpositions into the soil as the water is 
absorbed therein. Dust canpositions, granular canpositions or liquid 
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fomulations a^pliei to the surface of the soil can be distributed below 
the surface of the soil by conventional means such as discing, dragging cr 
mixing operaticxis. 

The phytotoxic conpositions of this invention can also contain 
5 other additameits, for exanpler fertilizers and other herbicides, pesti- 
cides aid the lite, used as aSjuvant or in oanblnation vith any of the 
above-KSescribed adjuvants. Other phytotoKic conpounds useful in canbina- 
tion with the above-described conpounds include, for ©canple, anilides 
such as 2-b€n20thiaaole-2-ylQKy-N-inethyl acetahilide, 2-chloro-2' ,6 '-di- 

10 inethyl-^-(n-pcopylethyl) acetanilide, 2-chloro-2 ' ,6 *-diethyl-N-(butoxy- 
methyl) acetanilide; 2,4-dichlorophencocyaoetic acids, 2,4,5-trichlorophen- 
oxyacetic acid, 2-methyl-4-chlorojhenoxyacetic acid and the salts, esters 
and amides thereof? triazine derivatives, such as 2,4-bis(3-methaxypcopyl- 
anilno)-6-inethylthio-s-tria2ine , 2-<iaoro-4-ethylaminc>-6--isopcopylamino-s- 

15 triazine, and 2-ethylamino-4-isopropyl-amino-6HTOthyl-men:apto-s-tria2in^ 
urea derivatives, such as 3-(3,5--dichlQrophenyl)-l,l-dimethylurea and 
3-(p-chloroptenyl>-l,l-diinethylurea; ari acetanides such as N,N-diallyl- 
^-chloroacetamide, and the lite; benzoic acids such as 3-amint>-2,5-di- 
cW-orcbenaoic acid; thiocarbanates such as S-(1,1-dimethylbenzyl)-piperi- 

20 dene-1-carbothiaote, 3-(4-<*lorophenyl)-methyl diethylcarbothioate, ethyl- 

1- hexahjdro-l ,4-azepine-1-carbothioate, &-ethyl-hexahydro-lH-aaepine-1- 
carbothioate, &-pcopyl N,N-diptopylthiocarbanate , S-ethyl N,N-<3iproFyl- 
thiocarberoate, S-ethyl cydohexylethylthiocarfDeroate, S-ethyl hexahyiro-lH- 
aaepine-l-carbothioate and the lite? anilines such as 4-(inethylsulfiDnyl)- 

25 2,6-dinitro-^T,N-sii3Stituted aniline, 4-trifluDranethyl-2,6-<linitro-^,N-di- 
n-ptopyl aniline, 4-trifluorcmethyl-2,6-dinitro-W-ethyl--N-butyl aniline, 

2- [4-(2,4-dichlorophenoKy)phena!cyJ propanoic acid, 2-[1-(ethQKyimino)- 
butyl] -5- [2-ethyl thio) propyl] -3^T^roxy-2-cycl<*exene-1 -one , ( + )-butyl-2- 
[4-[(5-trifluDranethyl)-2-pyridinyl)cocy]phencKy]propanate, sodiun 

30 5-[2-<±lQro-4-(trifluDrQmethyl)Ehenoxy]-2-nitrobm 3-isoproFyl-lH- 
2,1,3^3€naothiadiazine-4{S)-one-2,2-dioKiae, and 4-araino-€-terb-butyl-3- 
(inBthylthio)-9-triazin^{4H)-one or (4-aninD-6-(1 ,1-diInethylethyl)-3- 
(lIlethylthio)-1,2,4-triazin-5(4H)-one) and S-(0,Odiisopropyl)-b€nzene sul- 
fbnaaide. Fertilizers useful in ccmbination with the active ingredients 

35 include, for example, ennoniun nitrate, urea and superjtosphate. Other 
useful fidditaments include materials in Wiich plant organisns tate root 
and grow such as compost, manure, hunus, sand, and the lite. 
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WE ClAIH: 

!• A ocn^und having the structural fomula 

P 

.r3 




^iaeacein 

R and are todrogen, C^'<^^ alkyl, R?0C(O)-r where P? is C1-C4 

alkyl; 

5 R? is chlorine, brcmine/ iodine or C1-C4 alkoxy? and 

r3, and rS inae^endently are h^rogen or an aliFhaUc group, 
anfl their salts with the prc3viso that compounds having the structural formula 

0 ^ 




vterein 

R and ^ are h^rogen or C1-C4 alkyl; 
10 r2 is chlorine, bromine, or iodine; 

r3 is hjdrogen, iodine or chlorine; and 

R* is hydrogen, halogen, C1-C4 alkyl, Ci^4 alfcoxy, nitro, or 
trifluoranethyl are excluded. 

2. The ocn^jounds of dalm 1 \rt^ein R and rI are hydrogen or C1-C4 
15 alkyl; r2 is chlorine, bromine, iodine or C1-C4 alkoxy; r3, r4 and r5 inde- 
pendently are hydlrogen, halogen, ^-€4 alkyl, C1-C4 alkoxy, (^3, cyano, 
nitro, C1-C4 haloaU^l, wherein ^ is ^-€4 allr^l; C1-C4 haloalkyl, 

phenyl, ben2yl, -OTf^Fp \Aierein ^ and I? indep^ently are hydrogen and C^-C^ 
alkyl; a«3 n is the integer 0, 1 or 2; BPC(0)NH- wherein BP is q-C4 alkyl; 
20 Rfc(O)- ^rein is hydrogen, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy; 
or ^lB9rf^ vterein l5 and f!^ indepmdently are hydrogen or C^-C4 alkyl and 
their salts. 



3. The compounds of Qaim 1 vAierein R and R*- are hydrogen or 
methyl; r2 is chlorine or methoxy; R^ is hydrogei, chlorine, dimethylanino or 



013796 



21 

methoxy; is hyarogen, c4ilorine, nitro, SO2CH3, S02N{CH3)2 or CF3; and r5 
is h^irogen and their saltj. 

4. Ihe ccnpDiHids of Qaim 3 vrfierein r3 is sdsstituted at the 
a^sitiozif is substituted at the 4-^x)sition and r5 is substituted at 

5 the 5- or 6-position and their salts, 

5. Ihe ccBopounds of Qaim 3 vAierein R and R^ are hjdrogei; r2 is 
chlorine or methoxy; r3 is hydrogen, 3-chlorine, 4-^nethoxy or 3-dimethylanino 
and R* is 4-c4ilorine, 4-CH3SO2- or 4-CF3SO2; and r5 is hydrogei and their 
salts. 

10 6. Ihe coi^ounds of Qaim 2 \^rein r2 is chlorine and their salts. 

7. The caii|X) und of Claim 1 \Aerein R is methyl, r1 is methyl, 
r2 is cWLorine, is hySrogen, R* is hyirogQi, and r5 is 6--chlorine aid 
its salts. 

8. Ihe conpound of Claim 1 v^ierein R is hydrogen, R^ is hydro- 
15 gen, r2 is is dilorine, R? is hydrogen, R* is hydrogen, r5 is 6-chlorine 

and its salts. 

9. Ihe cmyju und of Qaim 1 wherein R is hydrogen, r'* is hydro- 
gen, is chlorine, R^ is hyirogen, r4 is 4-chlorine and R^ is hy3rogen 
ad its salts. 

20 10. Ihe ccnp)und of Qaim 1 \«herein R is hySrogen, R^ is hydro- 

gen, is chlorine, is 3-chlorine end R* is hydrogei and R^ is 
6-chlorine and its salts. 

11. The conpound of Qaim 1 wherein R is hySrogen, R^ is hydro- 
gen, B? is chlorine, is hyJrogen, R!* is h^togen and R^ is 5-trifluoro- 

25 methyl and its salts. 

12. Ihe conpound of Qaim 1 >^rein R is hyflrogen, r'* is hydro- 
gen, is chlorine, R? is 3-chlorine, is 4-chlorine and r5 is hyirogQi 
and its salts. 
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1 3. The CGtrpouna of CLaim 1 v*ierein R is h^rogerir is hydro- 
gen, is chlorine, V? is 3-cfalorine, R^ is 4-methoxy and r5 is hydrogen 
and its salts. 

14. Ofce ccanpo und of Qaim 1 wherein R is hydrogen, r"' is hydro- 
5 gen, R? is chlorine, R^ is hydrogen, R* is 4-branine and r5 is hydrogen , 

and its salts. 

15. Ohe oonpound of Qaira 1 \A«rein R is b^rogen, r'' is hydro- 
gm, ^ is inethOTy, R^ is 3-inethoxy, R* is hydrogen and r5 is hydrogen aid 
its salts. 

10 16. Bie ocnpjund of Qaira 1 vAierein R is isopcopyl, R^ is hydro- 

gen, is chlorine, R? is hydorgen, R^ is 4-dilQrine and r5 is hydrogen 
and its salts. 

17. Ohe compound of Qaim 1 ^Aiereln R is isopcopyl, R** is h^ro- 
gen, r2 is chlorine, R^ is 3-CH3, R^ is 4-CH3SO2 and r5 is hydrogen and 

15 its salts. 

18. Ohe conpound of Qaim 1 v*iereln R is hyJrogen, is hy3ro- 
gei, r2 is chlorine, is hydrogen, R^ is 4-CH3SO2 and r5 is hydrogen and 
its salts. 

19. The sodiun, isapcopylOTine, triethylamine and potassium 
20 salts of the canpo und of Claim 12. 

20. The method of controlling vndesirable vegetation canpr^«iing 
applying to the area ^<here axitrd is desired, an herbicidally effective 
anount of a compound having the formula 




r5 



0137963 



R and r'* are hydrogen^ C^^A alJQ^lr R^(0)-, where R? is C1-C4 

aUcyl; 

r2 is chlorine, brominer iodine or C1-C4 alhaxy; and 
I^, and R^ independently are hydrogei or an aliphatic grotp with 
5 the proviso that cc mp ounc3s having the structural formula 




wherein 

R and R?- are hydrogen or C1-C4 alkyl; 
r2 is chlorine, bromine, or iodine? 
R^ is h^rogen, iodine or chlorine; and 
10 R^ is hydrogen, halogen, C1-C4 alkyl, C1-C4 alhoxy, nitro, or 

trifluoranethyl are eatcluded. 

21 • The method of Qaim 20 vAierein R and R^ are hydrogen or 
C1-C4 alkyl; r2 is chlorine, bromine, iodine or C1-C4 alhoxy; r3, 
and r5 indepmdently are hydrogen, halogen, C-1-C4 alkyl, C1-C4 alkoxy, OCP3; 

15 cyano, nitro, Ci-C4 haloaU^l, I^^SO^ vterein ^ is C1-C4 alkyl; €1-04 halo- 
aUcyl, phenyl, ben^l, -ITR^F^ wherein ^ and R^ independently are hydrogen 
and C1-C4 all^l; and n is the integer 0, 1 or 2; RR:(0)NH- vrtierein FP is 
C^-C4 alkyl; Rfc(O)- \Aierein Rj^ is hy3rogen, C1-C4 al]^l, C2-C4 haloall^l, 
C1-C4 alkDxy; or -NR3i?^ wherein 10 and ^ independently are hydrogen or 

20 C-1-C4 alkyl and their salts. 

22. Ohe method of Claim 20 vAierein R and are hydrogen or 
methyl; R^ is chlorii^e or methoxy; R^ is hydrogen, chlorine or methoxy; 
R^ is hydrogen, chlorine, nitro, S02CH3, S02N(CB3)2 or CP3; and r5 is 
hydrogen and their salts. 

25 23. Ohe method of Qaim 22 v^ierein r3 Iq substituted at the 

3-position, R* is stbstituted at the 4-position and r5 is siiDStituted at 
the 5* or 6-position and their salts. 



24. The method of Qaim 22 wherein R and are hyarogei; R^ 
is chlorine or methoxy; R^ is hydrogen, 3-chlorine, 3-methoxy or 
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24 : * : . • : .: 
3-dimethylanino; is 4-ciiLorine, 4-CH2S02# or 4-CF3SO2? and R? is hjdrogen 
and their salts. 

25. The method of Qaim 24 \d)erein is chlorine and their 

salts. 

5 26. The method of Qaim 20 wherein R is methyl, is metfaYl, 

R^ is chlorine, P? is hyirogen, HI* is h^zxsgen, and r5 is 6-chlorine 
and its salts. 

27. Ihe method of Qaim 20 ^^lerein R is l^rogen, is hydro- 
gen, R? is is chlorine, R^ is hyirogen, is hydrogen, is 6-Ghlorine 

10 and its salts. 

28. Ihe method of Qaim 20 vAierein R is hyirogen, R^ is hydro- 
gen, is chlorine, is hydrogen, R* is 4-chlorine and r5 is hyarogei 
and its salts. 

29. The method of Qaim 20 ^Aierein R is l^zogen, R** is h^ro- 
15 gen, R? is chlorine, R? is 3-chlorine and R* is h^rogen and R^ is 

6-chIorine and its salts. 

30. The method of Qaim 20 wherein R is iQdrogen, R^ is hydro- 
gen, R? is chlorine, is hyJrogen, R* is h^rogen and r5 is 5-trifluoro- 
methyl and its salts. 

20 31 . Ihe method of Qaim 20 ^^lerein R is hydrogen, R^^ is h^ro- 

gen, R? is chlorine, is 3-diLQrine, R* is 4-chlorine and r5 is t^rogen 
and its salts. 

32. The method of Qaim 20 ^riaerein R is l^rogen, R^ is hydro- 
gen, R? is chlorine, is 3-chlorine, R* is 4-methDxy and r5 is hydrogen 

25 and its salts. 

33. The method of Qaim 20 wherein R is hjdrogen, r'* is hydro- 
gen, R? is chlorine, R? is hydrogen, R!* is 4-brcmine and is Ir^rogen 
and its salts. 
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25 

34. The method of Qaim 20 wherein R is hySrogenr is hydro- 
gen r r2 is methoxy, r3 is 3-inethoxy^ is hydrogen and r5 is hy3rogQi and 
its salts. 

35. Ohe method of daim 20 wherein R is isopcopyl^ R'' is hydro- 
5 gen, R^ is chlorine, R^ is hydrogenr R* is 4-diLorine and r5 is hy3rog« 

and its salts. 

36. Ohe method of Qaim 20 vterein R is hydrogen, r'* is hydro- 
gen, P? is chlorine, is 3-CH3O, R* is 4-CH3SO2 chlorine and r5 is 
h^rogen and its salts. 

10 37. The method of Claim 20 wherein R is hy!rogen, R^ is hydro- 

gen, P? is chlorine, r' is hy3rogen, R* is 4-CH3SO2 and r5 is hydrogen and 
its salts. 



38. Ihe aodiun, isoptopylamine, triethylanine and potassiun 
salts of the method of Qaim 31. 
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Claims for Austria 

1. Process for preparing compounds having the structural 
formula 

0 O .R^ 




v.-herein 

R and r' are hvdcogen, C^-C^ allcyl. R^(0)-, where ^ is 0,-04 

alkyi; 

r2 is chlorine, branine, iodine or 0,-04 altoxy; and 
r3, r* arri r3 independently are h-idrogen or an aliphatic group, 
am their salts with the proriso that canpounds havinj the structural feniula 

r3 




R and are hy3rogen or C1-C4 alkyl? 

is chlorine, bronin*, or icsdine; 
r3 is hydrogen r iodine or chlorine; and 

R^ is h\drogen, halogen, C1-C4 alkyl, €1-04 alkoxy, nitro, or 
triflioranethyl are excluded. 

comprising reacting a substituted dione of the general formula II 

R, 

with a substituted benzoyl cyanide of the general formula III 

5 

r2 

9 L,r3 



II 

NC-C 



r5 

and working up the reaction product by conventional techniques. 
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/ 

2. The process of Qaim 1 wherein R and r' are hydrogen or C^-C4 
15 aDcyl? r2 is chlorine, bromine, iodine or C]-C4 altoxy; r3, r4 r5 inde- 
Ewxiently are hydrogoi, halcgen, C1-C4 aUcyl, C^-C^ altoxy, OCF3, cyano, 
nitro, C1-C4 haloalkyl, pt^sOi ^rein is C7-C4 alkyl? C^-C^ haloalkyl, 
phenyl, benzyl, -Ni^^RS -^^ein end independeitly are h^rogen and €^-€4 
al3cyl; and n is the integer 0, 1 or 2; R<=C(0)NH- wherein is q-C4 alkyl; 
20 R^C(O)- wherein R^ is hjdrogen, C^-C^ aUcyl, q-C4 haloalkyl, q-C4 altoxy; 
or -NF9r^ vterein and independently are hydrogen or 0^-04 al3cyl and 
their salts. 



3. The process ' "of Qaim 1 vherein R and R^ are hjdrogei or 
methyl; R^ is chlorine or methaxy; r3 is hydrogen, chlorine, dimethyl anino or 

/methoxy; R* is hydrogen, chlorine, nitro, SO2CH3, S02N(CH3)2 or 0*3; and r5 
/ is hydrogen aid their salts. 

4. Bie process of Qaim 3 wherein r3 is substituted at the 
3-position, is siJDStituted at the 4-position and r5 is substituted crt 

5 the 5- or S-position and their salts* 

5. The process of- Qaim 3 wherein R and r1 are hyirogen; R^ is 
chlorLne or methoxy: r3 is hydrogen, 3-chlorine, 4-TOethDxy or 3-dimethylaninD 
and R* is 4-chlorine, 4-CH3SO2- or 4-CF3SO2; and r5 is hyirogen and their 
salts. 

-fO 6. Bie process of Qaim 2 wherein r2 is chlorine and their salts. 

7. The process of Claim 1 wherein R is methyl, R^ is methyl, 
r2 is chlorine, is hydrogen, R!* is hydrogen, and R^ is 6-dilorine and 
its salts. 
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8. Ihe prooess of Claini T wherein R is hydrogen r is h^ro- 
15 genr R^ is is chloriner R^ is hydrogen, is hySrogen, r5 is 6-chlorine 

and its salts. 

9. The procacs of Qaim 1 wherein R is hydrogen, R^ is hydro- 
gen, R? is chlorine, R^ is hydrogen, is 4-chlorine and R^ is hy3rogen 
and its salts. 

20 10« The prooess of CLain 1 wherein R is li^rogen, R^ is h\dro- 

gen, R^ is chlorine, R^ is 3-diLorine and R* is hydrogen and R^ is 
6-chlorine and its salts. 

11. iheprocQss of Qaim 1 wherein R is hydrogen, R^ is hydro- 
gen, R? is chlorine, R^ is hydrogen, R* is hydrogen and R^ is 5-trifluoro- 

25 methyl and its salts. 

12. Iheprocess .of dam 1 wherein R is hySrogen, R^ is hydro- 
gen, R? is chlorine, R^ is 3-chlorine, R* is 4-chlorine and R^ is hydrogen 
and its salts. 
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13. The proccEs : of Qaim 1 ^rein R is hidtogen, r1 is hydro- 
gen, r2 is chlorine, r3 is 3-<*loriner R* is A-rothoxy and r5 h^dtogen 
and its salts* 



14. Ihe process of Qaim 
5 gen, is chlorine, R^ is h'^rogen, 

and its salts. 

15. Ihe process of Claim 
gen, r2 is methcxy, R^ is 3-methoxy, 
its salts. 



1 wherein R is h^rogen, R^ is hydro- 
R^ is A-bronine and r5 is hydrogen 

1 wherein R is hydrogen, R^ is hydro- 
R^ is hydrogen and R^ is hydrogei and 



10 16. Cie procass-jof Qaim 1 wherein R is isopcopyl, R^ is hydro- 

gen, r2 is chlorine, R^ is hydorgen, R^ is 4-ciilorine and R^ is hydrogen 
and its salts. 

17. Ihe process of Qaim 1 wherein R is isopropyl, R^ is hydro- 
get, r2 is chlorine, R? is 3-CH3, R* is 4-CH3SO2 and r5 is hydrogen aid 

15 its salts. 

18. tte- procecsof Qaajn 1 %terein R is hydrogen, R^ is hydro- 
gen, R? is chlorine, is hydrogen^ is 4<H3S02 and r5 is hydrogen and 
its salts. 

19. The process of claim 12 comprising preparing the 
sodium, isopropylamine, triethylamine and potassium salts of 

I the compound of Claim 12, 

20. Ihe method of controlling undesirable vegetation conprising 
af^ying to the area where control is desired, an herbicidally effective 
amount of a conpomd having the fi3rmula 

p O R? 

wherein 
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R and are hjdrogair C1-C4 aUcyl^ R?OC(0)-, where R? is C^-C4 

alkyl? 

r2 is chlorine, branine, iodine or €^-€4 allooxy? and 
r3, R* and R^ independently are hydrogen or an aliphatic group with 
5 the proviso that co m pounds having the structural formula 




wherein 

R and are h^rogen or C1-C4 aUcyl; 
r2 is chlorine, branine, or iodine? 
R^ is h\drogen, iodine or chlorine; and 
10 R^ is hydrogen, halogen, C1-C4 allcyl, C1-C4 alkoxy, nitro, or 

trifluoronethyl are excluded* 

21 . Hie method of Qaim 20 wherein R and R^ are hydrogen or 
C1-C4 alkyl; r2 is <±lorine, branine, iodine or Ci-C4 altoxy; R^^ r4 

and ^ independently are hydrogen, halogen, CT-C4 alkyl, ^-04 alkoxy, OCF3; 

15 cyano, nitro, C1-C4 haloalkyl, ^SOf^ vherein ^ is €^-€4 alkyl; €^-04 halo- 
al3cyl, phenyl, benzyl, -OTf^I? vterein and RP independently are hydrogen 
arxi 0^-04 alkyl? and n is the integer 0, 1 or 2; R<=C(0)NHr- wherein is 
C1-C4 alkyl; R^(0)- ^(*ierein R^ is hydrogen, Ci<4 alkyl, C2-C4 haloalkyl, 
C]-C4 alkoxy; or -NF3!^ viherein V& sid independently are hydrogen or 

20 C^-C4 alkyl end their salts. 

22. Ihe method of Caiin 20 v^rein R and rL are hydrogen or 
methyl; R^ is chlorine or methoxy; r3 is hyJrcgen, chlorine or methoxy; 
R^ is hydrogen, chlorine, nitro, 90^3, 90^(03)2 or CP3; and rS is 
h^rogsi and their salts. 

25 23. Ihe method of OLaiai 22 wherein V? is substituted at the 

3-position, R?* is substituted at the 4-position and r5 is substituted at 
the 5- or 6-position and their salts. 

24. Ihe method of Claim 22 wherein R and are h^rogen; R 
is chlorine or methoxy; R^ is h^rogen, 3-dilorine, 3-TOthoxy or 
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3-dlinethylanino; is 4-chlorine, 4-CH2SO2, or 4-CF3SO2? and r5 is hydrogei 
and their salts. 

25. The method of Qain 24 wherein r2 is chlorine and their 

salts. 

5 26. The method of Claim 20 wherein R is methyl, R^ is methyl, 

r2 is chlorine, r3 is h^drogei, R* is hydrogen, and r5 is 6-chlorine 
and its salts. 

27. The method of Claim 20 wherein R is hydrogen, R^ is h^ro- 
gen, r2 is is chlorine, R^ is hyjrogen, R^ is hydrogen, BP is 6-chlorine 

10 and its salts. 

28. The method of Claim 20 wherein R is hyirogen, r' is hydro- 
gen, r2 is chlorine, P? is h^rogen, R* is 4-chlorine and R^ is hydrogen 
and its salts. 

29. Ihe method of Claim 20 wherein R is h^togen, R^ is hydro- 
15 gen, B? is chlorincr is 3-chlorine and is hydrogen and R^ is 

6-chIorine and its salts. 

30. Ihe method of Claia 20 ^^lerein R is hydrogen, R^ is hydro- 
gen, is chlorine, r3 is hyirogen, R* is hyirogen and r5 is S-trifLuoro- 
methyl and its salts. 

20 31. The method of Claim 20 wherein R is hydrogen, R^ is hydro- 

gen, H? is chlorine, is 3-chlorine, is 4-chlorine and r5 is hySrogen 
and its salts. 

32. Ihe method of GLedm 20 wherein R is hydrogen, R^ is hydro- 
gen, r2 is chlorine, r3 is 3-chlorine, is 4-methoxy and r5 is hydrogen 

25 and its salts. 

33. Ihe method of Claim 20 wherein R is hydrogen, R^ is hydro- 
gen, r2 is chlorine, R? is hydrogen, R* is 4-branine and r5 is hydrogen 
and its salts. 
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34. The methad of Qaim 20 wherein R is hyarogen, is hyaro- 
gei, r2 is methoxy^ R^ is 3-fflethDxy, R* is hidrogen and R^ is hydrogen and 
its salts. 

35. The method of Claim 20 v^erein R is isoptopyl, r' is hyJro- 
gai, r2 is chlorine, R^ is hidrogair R^ is 4-chlorine and r5 is hydtogm 
and its salts. 

36. Ihe method of Qaim 20 wherein R is hydrogm, R^ is hydro- 
gen , r2 is chlorine, r3 is 3-CH3O, R* is 4-CH3SO2 cMorine and r5 is 
hyirogen and its salts. 

37. Ohe medrcd of Qaim 20 ;^rein R is hyirogen, R^ is hySro- 
gen, ^3 chlorine, R^ is hyirogen, R* is 4-CH3SO2 and R^ is hyirogen and 
its salts. 



38. Ihe sod inn,, isopcopyl mine, triethylanine and potassiun 
salts of the method of Qaim 31. 
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